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(54) PARTICULATE CLEANER FOR DIESEL EXHAUST GAS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a particulate 
cleaner for a diesel exhaust gas for removing particulate 
matter in the exhaust gas, using a honeycomb structure 
made of porous ceramics and heat-resistant fiber. 
SOLUTION: The particulate cleaner for the diesel 
exhaust gas comprises longitudinal gas tubes 6, formed 
in the honeycomb structure (body 5) made of porous 
ceramics, where each adjacent gas tube 6 is sealed at 
the opposite end, heat-resistant fiber 10-1 of thick 
thread filled in a gas tube 6-1 which is open for an 
exhaust gas inflow, heat-resistant fiber 10-2 of thin 
thread filled in a gas tube 6-2 open for an exhaust gas 
outflow, as well as an oxidation catalyst carried on 
honeycomb walls (filtration section 8), and heat- 
resistant fiber 10. The exhaust gas from a diesel engine 
2 flows through a route starting from the bed of heat- 
resistant fiber 10-1, to the honeycomb walls (filtration 
section 8) and then to the bed of heat-resistant fiber 
10-2. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]An opening of a tubed trachea formed of a honeycomb structured body which 
comprises a ceramic porous body, Close alternately a tubed trachea and an opposite hand 
which adjoin, respectively, and it fills up said tubed endotracheal one with heat-resistant 
textiles, Exhaust gas of a diesel power plant flows into said tubed endotracheal one from 
said one opening, It forms so that it may flow into a counter direction out of an opening of 
said tubed trachea which adjoins through a honeycomb wall, A diesel exhaust gas particle 
purge making an oxidation catalyst which makes the outflow side thinner than said inflow 
side for a fiber diameter of said heat-resistant textiles, and burns particulate matter in said 
exhaust gas for said honeycomb wall and heat-resistant textiles support. 
[Claim 2]The diesel exhaust gas particle purge according to claim 1, wherein a heat- 
resistant fiber diameter by the side of said inflow is 1 1-18 micrometers and a heat-resistant 
fiber diameter by the side of said outflow is 6-10 micrometers. 

[Claim 3]1 as which said ceramics were chosen from cordierite and silicon carbide The 
diesel exhaust gas particle purge according to claim 1 being beyond a seed. 
[Claim 4]1 as which said heat-resistant textiles were chosen from ceramics of a silicon 
carbide system, a nitrogen-ized silicon system, a mullite system, an alumina system, and a 
silica system, and an iron-chromium aluminum system metal wire The diesel exhaust gas 
particle purge according to claim 1 or 2 being beyond a seed. 

[Claim 5]A diesel exhaust gas particle purge given in claim 1 , 2, 3, or 4 having arranged a 
porous body to an exhaust gas inlet and an exhaust gas exit of said honeycomb structured 
body. 

[Claim 6]The diesel exhaust gas particle purge according to claim 1, wherein said porous 
body forms by one or more sorts chosen from an iron-chromium aluminum system heat- 
resistant wire gauze, a nickel chromium aluminum system metal firing object, and 
cordierite. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which an invention belongs] This invention relates to the purge which, 
more particularly, removes the particulate matter contained in the exhaust gas of a diesel 
power plant from exhaust gas about a diesel exhaust gas particle purge. 
[0002] 

[Description of the Prior Art]The particulate matter (PM) discharged from a diesel power 
plant has a case on the epidemiology of injuring health, and regulation of the discharge is 
severe. Research and development in the diesel exhaust gas purifying facility (DPF) using 
porous ceramics as a device which purifies this particulate matter is done for years in each 
country. 

[0003]Since exhaust gas makes porous ceramics act as a filter and this DPF makes 

[ exhaust gas ] particulate matter catch, in order to remove blinding by the caught particulate 

matter, it needs to burn the caught particulate matter and needs to reproduce a filter 

function. 

[0004] 

[Problem(s) to be Solved by the lnvention]By the way, as for DPF, there was a problem in 
the heat resistance to said combustion, and utilization was difficult for it as [ this ]. Although 
the high durability filter was developed in recent years using the silicon carbide fiber of high 
heat resistance, since process cost becomes big-ticket [ other than a raw material being 
expensive ], it has not come to be adopted widely. 

[0005]ln order to make DPF into low cost, porous ceramics are made to support an 
oxidation catalyst, and catching of particulate matter and the proposal to which it makes it 
carry out continuously to carry out filter function reproduction are made. However, this method 
has the problem that a catalyst carries out poisoning when there is much sulfur content, 
and the generated sulfur compound plugs up the stoma portion of a filter, in fuel. Also by 
the case for low sulfur, the problem of eroding the filter portion by combustion remains. 
[0006]This invention is made paying attention to the above problem, and an object of this 
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invention is to provide the diesel exhaust gas particle purge from which particulate matter is 
removable taking advantage of the feature of the honeycomb structured body made from 
porous ceramics, and each heat-resistant textiles like silicon carbide. 
[0007] 

[Means for Solving the Problem]A diesel exhaust gas particle purge of this invention for 
attaining the above-mentioned purpose, An opening of a tubed trachea formed of a 
honeycomb structured body which comprises a ceramic porous body, It forms in what is 
called a wall flow type that closed a tubed trachea which adjoins, respectively, and an 
opposite hand, Fill up said tubed endotracheal one with heat-resistant textiles, and exhaust 
gas of a diesel power plant, Flow into said tubed endotracheal one from said one opening, 
and it forms so that it may flow into a counter direction out of an opening of said tubed 
trachea which adjoins through a honeycomb wall, The outflow side is made thinner than 
said inflow side for a fiber diameter of said heat-resistant textiles, and an oxidation catalyst 
which burns particulate matter in said exhaust gas for said honeycomb wall and heat- 
resistant textiles is made to support. 

[0008]Said heat-resistant textiles can make a desirable thick fiber diameter by the side of 
an inflow 11-18 micrometers, and can make a thin fiber diameter by the side of an outflow 
6-10 micrometers. Capturing capacity power of a grain child-like substance in which a fiber 
diameter by the side of said inflow exceeds 18 micrometers declines, and a health hazard 
will be expected if a fiber diameter by the side of an outflow will be less than 6 micrometers. 

[0009]Although there is no limitation in particular in said ceramics, cordierite, silicon 
carbide, etc. can 3 be used, for example. 

[001 0]A silicon carbide system which uses Si-C-O as the main ingredients, for example 
although there is no limitation in particular in said heat-resistant textiles, Ceramics, such as 
a silica system which uses as the main ingredients a nitrogen-ized silicon system which 
uses Si-O-N as the main ingredients, a mullite system which uses aluminum-Si-O as the 
main ingredients, an alumina system which uses aluminum-O as the main ingredients, and 
Si-O, an iron-chromium aluminum system metal wire, etc. can be used. 
[001 1]A porous body, for example, an iron-chromium aluminum system heat-resistant wire 
gauze, a nickel chromium aluminum system metal firing object, porous cordierite, etc. can 
be used for an exhaust gas inlet and an exhaust gas exit of said honeycomb structured 
body so that heat-resistant textiles with which it was filled up from an opening may not drop 
out. 

[00 12]Aithough there is no limitation in particular in said oxidation catalyst, base metal oxides, 
such as platinum groups, such as platinum, and a magnesium oxide mixture, can be used, 
for example, in order to make said catalyst support on a honeycomb structured body and heat- 
resistant textiles, an alumina layer can be first formed on a catalyst holding layer, and a 
catalyst bed can be formed on it. 
[0013] 
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[Embodiment of the lnvention]The diesel exhaust gas particle purge 1 shown in . drawing 1 
which explains this invention concretely by the 1 embodiment which referred to the 
attached drawing below - 3, Use it, infixing in the exhaust pipe 4 between the exhaust 
manifold 3 of the diesel power plant 2, and a muffler (not shown), and the diesel exhaust 
gas particle purge 1, As shown in drawing 2 , calcinate cordierite to a porous body with an 
average pore diameter of 40 micrometers, and it is considered as honeycomb structure 
(main part 5), One opening of two or more tubed tracheae 6 which constitute honeycomb 
structure is considered as what is called a wall flow type that closed with the ceramic 
material 7 so that it may become alternate by tubed trachea 6 adjoining comrades, and the 
filter part 8 which comprises the honeycomb wall of the tubed trachea 6 is made to support 
an oxidation catalyst (not shown). The oxidation catalyst used for this embodiment used 
platinum and a magnesium oxide mixture. 

[0014]lt is filled up with the heat-resistant textiles 10-1 ( drawing 3 ) with a fiber diameter of 
14 micrometers in the tubed trachea 6-1 in which exhaust gas carries out an opening to the 
A section which flows into the main part 5, Exhaust gas was filled up with the heat-resistant 
textiles 10-2 ( drawing 3 ) with a fiber diameter of 9 micrometers in the tubed trachea 6-2 
which carries out an opening to the B side which flows out of the main part 5. A branch 
number is not indicated when naming generically the member which attached **** and a 
following branch number. 

[0015]The oxidation catalyst (not shown) as what was used for said ceramics before said 
restoration with the same heat-resistant textiles 10 It was made to support. In order to be 
filled up with these heat-resistant textiles 10 in the tubed trachea 6, it can carry out easily 
by drawing in from the opening of the tubed trachea 6 of an opposite hand. 
[0016]The exhaust gas inlet side of the main part 5 and an outlet side are attached in the 
fiber length halfbeak casing 13 ( drawing 2 ) which the heat-resistant wire gauze 1 1 with 
small meshes of a net closed, and was made into the thermal protection structure by the 
thermal insulation 12 of the heat-resistant textiles 10 with which it was filled up in the tubed 
trachea 6, and let them be a filter for exhaust gas purification. 

[0017]ln the durability test shown below, drawing 1 , the upstream pressure sensor 14-1 
shown in 2, and the downstream pressure sensor 14-2 were used in order to compute the 
pressure loss of said A section and the B section. The agreement 5 shown in drawing 1 
expresses a control device, 16 expresses a rotation sensor, and 17 expresses a dynamo, 
respectively. 

[0018]Operation of the diesel exhaust gas particle purge 1 of this embodiment formed as 
mentioned above is explained below, exhaust gas (it displays with an arrow) which contains 
the particulate matter which flows from said A section in drawing 3 . While flowing in the 
tubed trachea 6-1 filled up with the heat-resistant textiles 10-1 and passing this textiles 
packed bed, particulate matter (not shown) is caught by the textiles and subsequently 
particulate matter is further caught by the filter part 8 of the main part 5, and. It flows in the 
tubed trachea 6-2 filled up with the heat-resistant textiles 10-2, the particulate matter (not 
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shown) which remains is further caught by the textiles 10-2, and the purified exhaust gas 
flows out of the downstream B section into the muffler (not shown) side. 
[0019]The particle-like substance caught when exhaust gas temperature was more than 
activation temperature about the catalyst can reproduce the filter for exhaust gas 
purification which oxidizes according to an oxidation catalyst, and comprises the filter part 8 
and heat-resistant textiles 10 packed bed since it is changed and removed by carbon dioxide, 
water, etc. 

[0020]the above diesel exhaust gas particle purge 1 and the outside which does not 
perform restoration of the heat-resistant textiles 10 were formed like this embodiment, and 
the bench examination was done in the diesel 13 mode using the cordierite filter (it is called 
a comparative example below — :graphic display of is not done) which made the same 
catalyst as the above support. The endurance of a filter shows the result in Table 1 . 
[0021] 
[Table 1] 
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The diesel exhaust gas particle purge 1 of this embodiment has improved the life of a 
ceramic filter by leaps and bounds, raising PM removal efficiency to a comparative example 
so that I may be understood from the result of Table 1 . 
[0022] 

[Effect of the InventionJAs explained above, the diesel exhaust gas particle purge of this 
invention, Since the exhaust-gas-flow ON side is filled up with heat-resistant textiles thicker 
than the outflow side and it was made to make the tubed endotracheal one of the wall flow 
type honeycomb structured body made from porous ceramics support an oxidation catalyst 
for both porous ceramics and heat-resistant textiles, the following effect can be done so. 
[0023]Namely, while the removal action of the particulate matter of a honeycomb structured 
body and heat-resistant textiles raises the removal efficiency of particulate matter 
conjointly, By the heat-resistant textiles with which it filled up even if damage arose in the 
honeycomb wall of the tubed trachea formed of the honeycomb structured body, particulate 
matter can be caught now and the life of the honeycomb structured body made from a 
porous ceramic was able to be raised by leaps and bounds than before. 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 
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